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Presented is* a Sicience activities in energy package 
which includes^ 16 activities relating to electrical energy* 
Activities are sisipl^, concrete ezperinents £cr fourth, fjfth and 
sixth grades which ^lustrate principles and probleas relating to 
energy* Each activity is outlined in a single card which is 
introduced' by a guestion* A teachSr^s supplement, is iiicluded* (SL) 
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SCiENCE.ACTiVITIES iN ENERGY > 



Science Activities in Energy is a series^of sjftiple, 
concrete, revealing experiments that wSs developed 
by the American Museum df Atomic Energy espe- 
.cially f9r foXirth, fifth, and sixth graders but can be 
just as useful in community programs. 
^ . The purpose of the series is to illustrate certain 
prfncipl^s and problems related tavarious forms of 
energy and to their development, use, and con- 
servation. , / 

More important, it is an effort to help you and 
other teachers involve students directly m explor- 
ing intriguing questions-ln making discoveries on 
thelr,own. ^ • ' . 

' * You needn't be an expert in science to use this 
material. In fact, teachers shouldn't be expected to 
know the*"right" answer to every question posed. 
What's more, many of the activities involve not 
just science but art, economics, arithmetic, reading, 
and ot|ier skills and disciplines.as well-and need 
not be used in sequence. • 

Each unit in the series forms a coherent program 
of instrujction on a single topic: solar energy, elec- . 
trjcity, conservation, and the like. 

Most activi^fies in the series can be completed in 
the classroom with materials readily available in 
any community pots and pans, paper cups, water, 
salt, thermometers,'and cardboard^boxes. A few re- 
quire purchases fromtocal^r national suppliers. | 

Each project is introduced as a question: How 
much warnler do objects get in the sun than in the 
• " shade? What is the best color to paint a house to| 

ELECTRICAL ENERGY !_ 



keep tt cool in the summer? Which stores solar 
energy better— water od rock? -k^ 

At the outset of an experiment, try to get your 
students to predict outcomes, even when they have 
no experience to justify their projections. Urge 
them to make a ggess. They'll become more inter- 
ested, feel more involved, if they do. * 

In order tp answer each question, a student (or 
thp^lass as ^ group) follows instructionsjon an 
atftivity card that lead him or'her through a spe- 
' cific experiment. ' 

This kmd of direct student participation leads 
easily to other related questions— some suggested 
on the activity tards themselves, others generated 
by the students and their teacher-and to further 
exploration by the experimenters on their own'. 

The American Museum of Atomic Energy has 
purposely usea metric measurements throughout 
the experiments, believing that this would be part 
of the learning process for friany youQg people 
and for some adujts as well. * / 

Because.the activities are outlined on smgje 
cards, you can easily photocepyubgrjl for distri- 
^bu^lon or project them on a screen or ^all' 

As the developers of the series, we are.anxious 
to Ijarn how you and your sjudents usetlifijnater« 
lals, what variations ybu devafbp, afia^any results 
you find extraordinary. Please^^t'us kru^w ybur 
reactions tb^e materials, and feel free ^o ask for. 
• more information on any energy -relatedjtopic 



r 



Until the oil embargo of 1973,*the.use Of elec- 
tricity in the United States had been doubling just 
about every ten yeart. The rate slowed m *73 and 
* '74 but has again speeded up in the past couple 
of yfars. 

Con^derlng the enormous use of electricity | 
today, ii is hard to realize that America will be 
using three to four tiipes as much electricity as it 
V IS today'by the end of the.century.Mhat is the pro- 
ejection, though-5y2 per cent growth per year-/f * 
certain conservation measures are*taken over the 
next 20 years. 

Electricity, unlike oil, natural gas, and coal, can- 
pot be discovered or mined. It must be manufac- 
tured, and the most prevalent means of generating 
It IS the burning of those very fuels. Sixteen per cent 
, of out petroleum,, 1 5per cent of ©ur natural gas,^ 
and 46 per cent of the coal we use is burned to 
make electricity. Other methods of generating 
electricity are hydropower, geothermal power, and 
, nuclear fission reactors. 

Some experts believe that we waste one-quarter 



of the energy we use. A ItDO-watt lightbulb wastes 
about one fluid ounce of oil (or about 1 1/3 ourtces' 
of coal) for every hour it operates unjiecessarily. 
Multiply that by the mMlions of needlessly lighted 
bulbs throijghout the CQuntry on a given day and 
the amount pf waste is staggering. 

Another sort of waste takes^p^^ace in the generat- 
ing process itself. It takes three units of fossiUfuel 
energy to produce qne unit of electricity. When ^ 
coal is used to power an electrical generating plant, 
for example, only 38 per cent of its energy is con- 
verted to electricity; the rest is lost. Heating a home 
electrically rather than by some other means can, 
consequently, be expensive and wasteful. 

Although electricity is odorless, quiet, and easily 
transmitted, it does create problems of air'pollution 
and heat emission in the immediate vicinity of a 
generating plant. 

Experiments iij^thisjupit on electricity focus on 
how electricity is made, how it is used, and how it 
is'measured. 



This series. Science Activities In Energy, was developed by Oak Ridge Associated Universities under contract 
from the U.S. Department of Energy, with assistance from teachers and staff from the Lawrence Hall of 
Science, Berkel€\(, California. This pu.blication was prepared as an accountof work sponsored by the United 
States Government. Neither the United States nor thQ U.S. Department of Energy, nor any of their emplay 
ees, nor any of their contractors, subcontractors, or their employees, makes any warrant^,, express or implied, 
or^assumes any legal liabHity or responsibility for the accuc^,, completeness or usefuFness of any mforma 
tion,, apparatus, product or process disclosed, orjepresents Wat its use would not infringe privately owned 
rights. ^ , ' I , 

The American Museum of Atomic Energy / Oak Ridge Associated Universities / P.O. Box 117 AOak Ridge, 
Tennessee S7830 3^^"*^^ 



HOW MUCH STRONGER IS ^ 
AN ELECTROMAGNET MADE ON A 



THAN ON A 




MATERIALS: 

^6 Meters tt 24''enannbled Copper wire^fine 
sandpaper, 1- D cell, marking tape, brads or 
tacks, 3" bolt, pencil, compass 

^ — 



Make an electromagnet 
'or>^the pencil like this: d\ 

Test its -strength with ' 
brads or tacks! 



UJlVo. to 



Scriape ori^nd t^e enamel 



4 5" connect to btSTteru 



u>r6p Wirt ov^r 





Wmp bolt u;i1ir> 



Make an electromagnet on the* 
bolt like this. Test it;toa!^^'i''*^'!^K''*^^^^ 



to tocStterq 



Con you think of ways to make. ' 
your electromagnet stronger? ' • 

See how far away from Ci compass ; 
you con hold'either and get results. 




I Save your electromagnet for future qctivities 



ERIC 
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WHICH USES MORE ELECTRICITY^ AN 
ELECTROMAGNET 

OR A SMALL (^FLASHLIGHT 

^ BULB? 




MATERIALS: 

Electromagnet from Activity 1,fine sandpaper 
Flashlight bulb, masking tape.compass ' . . 
5 Meters #24 enameled copper wire . ' 
D cell, cardboard tube''^^^diamife.-),shoe box with, lid 



T^pZ UJ \r<L To 



Wmd ^bout 30i1urns tff wire on 
tht bo^rd 

30 cm 
and! 
imo • 




Do.'-- 

this 

first: 



■f 



'+0 buib . 



•f rov^i . . . ■ 



Connect the pieces as shown. The, . 
compass needle moves and then 
^stops at a certain potn-trNow replace 
the bulb with the electromagnet. • 
Does it move further? . 
■Which uses rtiore electricity? ' \ • 




ERIC 



Save your meter for f.uture experiments 
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OTHER IDEAS TO EXPLORE^ 



Try using different 
flashlight bulbs: do 
, they all use the 
same amount of 
electricity? 




/ 



ERIC 
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HOW CAN YOU TELL WHICH POLE OF A 
By^TTERYS^fc^lS POSITIVE 



IF IT S 




IN A SHOE BOX? 



MATERIALS: 

2 Lengths of bare copper wire, shoe, box, 
potato, masking tape,1 6\| lantern battery 




Set .up your 
experiment 
like this. 




powbte, -qjcnt 



c^u&fts ^ color 
ch&vi^a in iVic p(5t^{ 




J 





Have yojjr friend 
put the battery 
in q closed shoe * 
box. Con you' 
^ell which wire is positive ? ^ \ 

,7 ' ' 




OTHER. IDE AS TO EXPLORE 

Try placing the bare topper wires from 
a toy train 
transformer 
,^ into a potato.. 
Does- it do 
the same 
thing a battery 
does? Why? 




r 



1 



-(•• 



> 
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WHAT IS THE MOST ;>EI.BliTWWTT^ 



YOU CAN MAKj:. A-^/t^W^vV^^^ . 
' USING A MAGNET AND A COIL? 



MATERIALS: ' ^ 

Electric meter from Activity 2 
Smoll bar magnet; rhasking tape, .fine 

sandpaper ■ ' " / 

3 Metefs#24 enameled copper wire 



Do this first: 

> 

of TJte. u)\re 

to -me 




iad(a^^<^ u)laan tjou. pusK it 
iy^ 6^^d lohan yoa tikt ft out? 



-rtwoa^W'ft/ 
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What happensto the compass. nee 
way yp.u can think of to ijiake the 
^^ow far- can you make it gd^? 




? Try any 
die swing . 



OTHER IDEAS TO EXPLORE: 



/ 



StrtDstitute your. electromagnet for your 
.(foji. Can you make the needle go 
further this way? f 





ERIC 
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HOW FAST bo YOU HAVE TO TURN 

a biciycle wheel to generate 
Enough electricity to 
light a small lamp ? 





MATERIALS: 



bixij -froM 1V\e, Awericavi lAActseujM of Atowi'c 
€.WLv-ga'5 Discovery 5tiop— 5e.e iVisida back- 

Bicycle , small D.C. motor, flashlight lamp, coppej^ 



wire for connectors, masking tope. 
% 




. Do • 
• this 
.\first 



ERIC 




Build txp.iV^e. rv\S5r 





Turn the bicycle upside down so 'you 



can .turn' the. pedals with your hand. 
Hold the mot5)r- shaft so it just 



//, touch.es the rear tire. 

What happens tp the light if you 
speed up the wheel ? 



lER IDEAS TO EXP 

*^If you used 2 generators, would the light be 
.brighter? Try it with different light bulbs- 
try it with^ an LED,toa>^ 

^< ^ LED is A I i^Ut- , 
ovvQ. ^row d local 




V ■ 




J 2 



ERIC 



8cienc<^ Activities in Energy 



HOW MUCH HYDROGEN AND OXYGEN 
CAN YOU MAKE IN 5 MINUTES BY 
SPLITTING WATER WITH ^ 
ELECTRICITY FROM A BATTERY ? 




MATE^4A1_S: 

2 45cm Pieces of tt24 enameled' copper wire 

-^■1 6v Lantern battery; electrician's tape, file 
Drinking glass, 2 paper clips,' 2 test tubes 
1 Used flashlight battery, can "opener '^ffjUci^' 

.'I Tbsp. baking soda, d ull knife - 




C6n opajrutv-i 



Open the used 
bqttery first. 



patvc'i 



1 1 l<2.A<f -for "tVte cArbor^ rods! 




Bare o.^fcXp^'z^^'^^^^^ - 
C^rbw rod Wdl^. — ^ 




t^r)>oh rod 
a»wi scrap e 



\^ bto^W '& I'vito ^ pieces. 




uaire 



IT' 



er|c 



lojre u)i"ti^ dactrici'dh'^ 
T^p(i'*'be 5are ^joa cov/ev- 
^11 bared (oir^,/ 



Then, make electrodes. 
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'Set up you alectrolysis 
experiment like this: p^^r^.^ 



Elaclrolcjsis— -the ?pl ittm^ o»- | 
OJoSfoir irv-tlr^is c^'io)^ 



Test for oxygen 
like this: 





/ - 



Lift socov^ trtsT tuttf- 

•■HMx*v\b. Hold tttt. {McysiY 
on "top • 

^ <^Ad blooj oat -ttrtCL 
burst intb e b^igVrt- f\^w^<i,l 



Test_for hydrogen like this 




ERJC 



Raw\o\;<i. tist" "Wbe o^rafui^ j^a^^d 
cova;r tK<i- top U)it^\ uoar IVMxwb - dow't let 
-Hoc c^^ ouct! 

Hold a Wcx^ttd l^A^t^lU To IVva vN^ootU of . , 
1ka last roba.-tVvd ^noald 1ou.rw J ^ 

UjltK A ^of t ^^pop ! Science Activities in Energy 



HOW LONG DOES 
IT TAKE TO 
. COPPERPLATE A 





MATERIALS: ^o. d.^^p.ast. 

f 6v lantern battery, glas.s, warm water 

1 Meter copper wire, #20 



-ask higtv -scj^ool 

28 Grams copper sulfate' ^iC-s 
Safety pin, masking tape 



Clean the safety-pin 
very well with 
soap and water. 




Dissolve the 
copper sulfate in 
of a styrofoam cup of water. 



btire coppav 



•folded on itiel*" 



coC^^nnect as sh,dwn. 



75 



OTHER IClEAS TO EXPLORE: 



Could you copperplate 
the center of o 

N 

dead battery ? 




.V 
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' WILL 2 CELLS MAKE A I 
LIGHT TWICE AS BRIGHT? 

* / y ■a ^ * ' 

y T ' : ^ ^ ^ ' 

MATERrALS: 

2 D cells, rfiasking tape 
Flashlight, lamp' 





OTHER IDEAS TO EXPLORE: 




. Car> you 
Connect 2 lamps 
to 2 D cells so 
they II both tpe 
equally bright or 
equally dim? 






ERIC 
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HOW MUCH MORE -^-^^ 




__^.DOES 

A 40 WATT FLUORE^^^I^ LAMP 
GIVE OFF THAN A 40 WATT 
INCANDESCENT LAMP ? . 



MATERIALS: 



Exposure meter or light meter 

Variety of lamps to test 

' 



1= 




f^easure the ^amount of light t3Kt'^^^ 
given off at a distance of 1,2, 
and 3 meters from a 40 watt 
f tuorescent lamp, and then 
from a 40 watt incandescent lamp. 



\ 
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Touchy both lamps while they 
dre lit. Can« you. explain your • 
light ni'eter results?' ^ / 

I9y 



OTHER IDEAS TO EXPLORE: 



How. much brighter is it 
outside .in. the sun;compared * 
to. your classroom ? 




Test otWr Wp^lb ^J^^STUga^ji^ ^ 




How muQti brighter is'o 100 
watt lamp than a 40 watt 
lamp? W.hy? ^ . , 



Are all. the 
equally illuminated^? 



\ 

7S 



stations whefe, ^tudents work 




1 
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HOW MUCH ELECTRICITY DOES AN- 
LED ^& USE -QOM PARED TO' A SMALL 
ELECTRIC®. LAMP? 



I 




MATERIALS: 

^*40, Flashlight lamp, maskirig tape, 
25 cm copper wire, Meter from -Activity 2-, LED, , 
1/2 watt resistor, ?70 ohms; 1:6,v-lantern battery 




Do this first 
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LED 
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Then, connect' 
^®'s.vMook up 
' the flashlight 

bulb. Record \^ 
the results 
froff? your hnet^r. 

Now connect ^ ^ 
the LED. Record 
the results. What 
can /ou do if • 
your LED 
doesn'!- fight-? 



HOW 




DOES A 1/4 CUP OF CQLD 
WATER GE^T WHEN A. SMALL LAlVIP^ 
IS PUT IN ITvFOR 'FIVE MINUTES ? 




MATERIALS: 

Styrofoam cup, thermometer, 1 lantern battery 



6y Lantern lan^p, masking tape, i)ell wire 
Timer, 1/4 xup c^ld. water 




Do this first: 




J. 





Connect yoyr experiment 
like this. 




Tinr\e for 5 minutes, then 
record the. temperature 
and compare the results.- 



OTHER IDEAS TO EXPLORE: 

Get^ small amount 
of thin nichrome wire..a-^?^*Y' ^ 

Set up qn experiment ^^''''"'^ 
like this. 

Does „this water get 
hotter ^ coiiitiiL 






pancil . Connact *tb 1Vie D ca\l -l^pe Urc, coppar 



Can you nneasure the J 
nunnber of calories oi 
h^at produced by -tpe 



CD l/'/l^^at5U^^ 1he voltwfv^^ ^^^^ 
6^ ujaStlr in tl\e .cup co'ftti -"^ 

VV\utti*pl(i 1ke volixw^ <5?" u>aiiP^ 
in "fewperatai^ . 

TIai's is tli^ member C5f cAlo<iKas! 
ujou TiifVKLd "for 5" r>^mtitfc^- 



^^lamp or wire ? 



If you time your experiment 
for 10 minutes/will you 
prod^e twice' the.nurtiber 
of calories ?\ 
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DdES. A ^TURN ARMATURE 60 
FASTER THAN A SATURN 4rMATURE? 




J. 



MATERIALS: , 

■ '20cm .#20 enaineled copper wire, fine sand- 
paper, paper cljps; thumbtacks, 2 pieces copper 
■ connecting w[re. iocm x.lOcm piece of wood. 



IDcell 



f^ot to 5C^\Q. - 




Do this 
first 



lKi5 loop 
15 in tW(t^ 




Bend 



(Z-nd of 



CP' 



■dips 




1- 



top v\au>-^ 



w-- bend 1Cp of- pdoar dm iVrtb srnell loop a "M^ l«)p5 

^ Touch 



u)Jre 





•U^ tJirecoil mu5t-Fit btfltoa-ar^ 
%^ p^\r dip loops ! ' 

Wind the wire into a 

Sand oyu^al D?f iV\e, 

t:^^fA^°^'^'"'" square coil as shown. 



svv\c?6th 
a loop 



vJThen sand off the 
enamel. Now put the 
wire armature into the 
paper clip frame - . 
and. start It 

ERjcoinning. 




OTHER I DE AS TO EXPLORE : 



1. •■ • 

What is th^e smallest number 
of turns iri the wire' armature 
you can use to makB your 
motor work " 






Can you figure out hovy the motor works ? 
'Try this experiment using^ 6v 
lantern battery. What happens? 



' r 



J 



ERIC 



2h 

Activities in Energy 




YOU DISCOVER FOR 
THE DIRECTION A 
D.C. MOTOR %URNS ?i 




r 



MATERIALS: . . 

N/lntnr 1/ it ^^vAiUWe. ■frow\~^^(^. f^vv\er\ca:w l(lAi\se.u.v^ 
IVIUIUl rsll of Att)M\c Enat,QL)'s bistov/aru '5Kop- 



Put thp motor kit 
together. Jike this: \^ 




-F-D»r * piCttm^ 1V\^ wCStoir kit 

toge^mr ^ra ivictciriad 

lUis (s Iaou) Uoar -f inrsW^ 
HAoTor ^Uoulo 1doL( ---^ 



ERLC 





Can you discover how to change the direction a - . 
motor rotates? Can you predict which direction 
the motor will rotate? Test your hypothesis! 
Can- you discover how to .make the motor go as 
fast. OS. possible with the same power source? ^. 

I* 4 




e 



Electromagnet from Activity 1,tin con, 

old scissors or tin snips, 6v lantern battery 
Small wood screws, piece of wood 
Masking tape, copper connecting wire 




Cut a strip of metal 
. from the tin can like this 

Put^your buzzer together 
ike this. 

How can you make your 
buzzer louder? 



v^onnecT U5 sri^owri. 



75 



Look' at a ^ 
commercial buzzer C 
or bell. Can you 
see how it (I 
works? 




29 
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HOW LONG DOES IT TAKE A FUSE 

^THE FLOW OF 
ELECTRICITY THROUGH 



TO 





A METER ? 



J' 



MATERIALS: 

Piece of wood 10 cm x IZcm, 2 thumbtacks 
Sheet of thin aluminum foil , 
. 1 6-volt lantern battery, watch with second hand 
25 cm bell wire, meter from Activity 2 




Do Itws first to moke, a fuse: 



■CuT Alowi^^oM -foil \viihissl(\Apa, 




Connect all the wires 
but one. Connect the fast 
wire and start t4ming;: ; 
watch the meter and the 
fuse! How long/^^^s/^ii^^^^ 



tpr the f us^ tdfejjATk 4^ ? 

ERIC - 



•V/A/A\/K\ 




Would the fuse blow if you 
gsed a. flashlight lamp instead 
' of 0 meter in the circuit? 




\ 




V 
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Would the fuse blow 
faster if th*e middle part 
were wider? 



~ Does your house ' 
\ have fuses or circuit 
^ breakers to 
ERicotect it ? . ' 





Science Activities in Energy 
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HOW MUChJ^ tLhC I KlU I Y UUtb 



YOUR FAMILY USE AT HOME 
IN 1 D AY ? 



MATERIALS: 

Kwh meter at home 
Demonstrati6n kwh meter, for teacher 




Practice reading a meter, 
then f{nd the one/m 
your hom?. Record . tl;)fe. 
readings for 2 days. 
Subtract: how many 
kilowatt hours did . . 
.you use? How does 
your use compare; :with 
that of other families? 



Cat I H^a (z-lactn c 



1 VtoU - » 






TRecor<|Wfectric use for 1 week 
How much did one aays 
^electricity cost? 



HDW TO R.EAD • 
YOUR 

ELECTRIC METER 




Read tka didb -f v-o»m 1-19 W" t& left Atnd copcj iWL »vu.»»vbc.vs m HfC 
ord<Lr. 

it jttsi" p^^sed. jClt u>il( a1u>^ 5 ba IHql Usj^llot namba^/) 
tV^o* watMbO/V- dbouc tuooLld ba 



rwa1u-ir vJftVv movk^bla bAv\cls ot 
maVc^a o*\a largo, vnatiir for lha 
tuWola classroor^ To pr4c3t(Cft. r^adiVja. 




J/ 
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« U. CiOVKHNMKNl -PHINTING Op FICJF ^77 O • «6-')0i 



TE iCtiEB'S SUPPLEMENT-CHEMiCAL ENERGY 



1. Iiow much stronger is an electromagnet made on a 
bolt than on a pencil? ^ 

This experiment introduces the student to the cpncept 
of the magnetic field and the use of electromagnets. 
Familiarity with both is required to understand hoV/ 
electricity is made and how it is measured. Iron conicen- 
' trates the magnetic field and produces a heightened 
effect. 

2. Which uses more electricity: an electromagnet or a 
, small flashlight bulb? * ' 
In order to gauge the amount of electricity used by- one 
instrument^or another, a measuring instrument must be 
used with each device. The simple but burn-out proof 
meter used in this experiment operates on the principle 
that the more electricity going through a coil,, the 
stronger the magnetiafield produced. 

3. How can you tell which pole of a battery is posi- 
tive a it's hidden in a shoe box? 

r There are two kinds of electricity d|rect current (D.C?5 
and alternating current (A.C.) When'D.C. electcicity is 
applied to a potato, it el^ctrolyzes the salt in the 
potato and produces copper chloride on the 'positive 
wire. 

4. What is tl^e mo^t electricity you can make using a 
magnet and a coil? 



8. Will 2 cells make a lamp tight twice as \bright? 
The most Common use of electricity Is for illumination. 
There are only tw6 ways to connect lights, in series 
or parallel. Students can explore both of these ways. 

9. How much more light does a 40 watt fluorescent 
lamp give off than a 40 watt incandescent lamp? 

Fluorescents are much more efficient than ^ncandes- 
cents in converting electricity to light. You can 
prove this to yourself by carefully touching a 40 * 
watt fluorescent lamp and then a 40 watt incandes- 
cent lamp. A large part of the electrical 
energy is wasted in an incandescent lamp. 

10. How much electricity does an LED use com* 
pared to a small electric tamp? 

LEDs (light emitting diodes) are extremely effi- 
cient solid state devices for converting-efectricity into 
light. If lamps could be devised using the LED princi- 
^e,an enormous saving in electricity would be 
possible. 

11. How warm does a 1/4 cup of cold Water get when', 
when a small lamp is put in it for five minutes? 

This experiment demonstrates that a great deal of the 
electricity usejd by an incandescent lamp generates 
^^^jTpat, not light. 

12. Does a 6-turn armature go faster than a 3'turn 
This experiment demonstrates one fundamental way of armature? 

making electricity; by using mechanical energy. The jhis is a very Simple, inexpensive rriotor requiring al- 
relgtive motion between a magnet and a coil generates most no special materials. It is not self-starting^ Elec- 

tricity flows in the coH only half the time. The coil is ' 
attracted or repelled by the magnet when electricity 
^^lows, and coasts when electricity cannot go through 
tl^e coil. Power is very lim'itecf. 

1^ How many different ways can you disicover for re- 



electricity. 

5. How fast do you have/to turn a bicycle wheel to . 
generate enough elerfncity to light a small lamp? 

This approximates the way most electricity is made 
today, namely, through mechanical motion. In the 
expenment, the movement of the bicycle vvheel 
tur^s the generator which produces electricity, 
in "the real world" steam and falling water tUrn 
the generators. ^ 

6. How much hydrogen and oxygen can you makei^ 
five' minutes by splitting \(i/ater with electricity from 
a battery? 

One of the major industrial uses of electricity is in 
making aluminum,,magnesium, and refined copper by 
electrolysis. One possibJe means of storing solar 
energy is to conve'rf it to electricity and then use th5 
electricity to make hydrogen by electrolysis of water. 
The'hydrogen so^ produced is an etxcellent fuel for in- 
ternal combustion engines and may consequently be 
used to power cars. 

7. How long does it take to copperplate a safety pin? 
Another important industrial use of electricity is the 

* plating of metals. This requires direct current electrici- 
ty anfl a suitable chemical solution^ Car bumpers are a 
common example of electroplated mfetal. 



ver^mg the direction a D.C. motor turns? 
3r, I here are many ways of controlling the speed and direc- * 
^ --tion a D.C. motor turns. D.C. motors have many uses in 
^^both homes and industry. (Purchase motor kits from 
iThe Discivery Shop, American Museum of Atomic 
f Energy, P.O. Box 117, Oak Ridge, tN.37830.) 

. 14. What can' you do to make a buzzer louder? 
Buzzers, bells, and relays all make use of the same basic 
f^nciple: electricity passing'throil^h a coil thereby 
creating an electromagnet. One-way to tijake the buzzer 
louder is to increase the strength of the^electromagnpt. 

15. How long does it take a fuse to stop the flow of 
. ^electricity thr^o^h a meter? 

In order to pfotect homes, cars, and buildings from^trrer^ 
a metal that melts is used to interrupt the flow of elec- 
tricity ifl case too much electricity is being used. 

16. How much electricity doe? your family use at home 
in 1 day? ^ * , 

Students should learn how to read the ehectnc meteT 
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